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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCLUUILIUH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux abCTpakiuii, crnoco0e OTpakeHUs MaTeMaTHYEeCKON HayKon
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IM(poBoM obmecTBe. M3ydeHue anredOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkieHus. OcBoeHue Kypca anreOppl 00ecleurBaeT pPa3BUTHE JIOTHYECKOIO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH O0YyYalolUXCcs, MO3TOMY CaMOCTOSITEIbHOE pElIeHHE 3a7ad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTelnbHOM M CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU YHCIIaMH, (OPMUPOBAHHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y O0Yy4aAIOLIUXCSA
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIp@XEHUI. Anredpa JAEMOHCTPUPYET 3HAUEHME MAaTEMaTHUKU Kak s3blKa Ui
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peasibHOrOo Mupa. B 3agaun oOyueHuss anreOpe BXOIAT TakkKe AalibHEHIIEe
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMH(POPMATUKH, M OBJIAJICHAEC HaBbIKAMHU JEAYKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4aroNIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIeH MaTeMaTH4eCKOW MOJAENIU
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Tpaduyueckoro, BHOCUT BKJIaJI B (popMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3agad. Aurebpa SBISETCS A3BIKOM IS ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBATh CYKICHUS, pa3BUBAIOT MATEMATUYECKYIO HHTYHUIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMYy IlaHy B 7-9 Kjaccax wu3ydaeTcsi Y4YeOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBLHBIMU YncaaMy. YucioBas nmpsiMasi, MOJ1yJIb YHUCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TeKCTOBBIX 3amad apupMEeTHIECKUM criocoOoM. Permenue 3agaq u3
peabHOM MPaKTUKU Ha YacTH, HA JAPOOU, HA MPOIEHTHI, TPUMEHEHUE OTHOIICHUMA
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku neIMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMeTHIECKUE ONIEPAIH HaJl OCTATKAMHU.

AuredpanvyecKue BbIPpAKEHUA

BripakeHre ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBienre 3aBUCUMOCTU MEK]Ty BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHoOroujieH cTaHaapTHOro Bujaa. CTENneHb MHOTIOWICHA.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE U JiejeHne MHorowieHoB. [IpeoOpazoBanue
1I€JIOr0 BBIpaXXEHHSI B MHOTOUWIEeH. KOopHr MHOTOYJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMbI U KBaJpaT Pa3HOCTH
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIByX BBIPQXKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHA HA MHOXKUTENN. BhiHeceHrne 00111ero MHOXKUTEIS 32
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MAaTEMATHYECKasi MOJIENIb PEAIBHON CUTYAIUH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHWHBIX YPAaBHEHMM C JByMS IIE€PEMECHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYALMH.

DOyHKIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiockocTH. IlpuMepsl rpadukos, 3agaHHbIX Gopmynamu. Urtenue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkuuu. [lonaTus Makcumyma ¥ MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEPax pealbHbIX 3aBUCUMOCTEMN.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu Y = |X|. Kycouno-3aganubie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie kKOpHU. ApudMeTHUeCcKil KBaApaTHBIA KOPEHb U €ro CBOICTBA.
[lonaTHe wuppanroHaIbHOrO yucia. JeWcTBHS € HWppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

[IpencraBiieHnss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXecTBa
HAaTypaJbHBIX, LEIbIX, PALNUOHAIBHBIX, JIEUCTBUTENBbHBIX uHcen. (CpaBHEHHE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OOBEKTOB OKpYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOIECCOB B
OKpyaroumeM Mupe. CTaHIapTHBIN BUJ YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas npoOb. JlomycTUMble 3HA4YEHHUS MEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIpXEHUM, coiepKalux apupMeTHIecKre KBapaTHbIe KOPHHU.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
Kosm4ecTBO NeMCTBUTENBHBIX KOPHEW KBAJpaTHOrO ypaBHEeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IOMOIIBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloKeHue
M YMHOXEHHME YHUCJIOBBIX HEpaBEeHCTB. OILICHMBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['padux dynkunrn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsie ypaBHeHUs. [Ipumepsl IpUMEHEHUN METOIOB PaBHOCWIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHHWH ¢ JABYMs NepeMeHHbIMU. ['paduueckuii meton
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYyaLUU.

Hucnosele HepaBeHCTBA. PelieHue JIMHEHHBIX HEPaBEHCTB. Jl0Ka3aTeinbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C MAPAMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ PEILIEHUSA CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKUIMHA

Oyukius.  CpoiictBa  (QyHKUMI:  HynM  (QYHKIUH,  OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMKA I pemieHust  3amad.  [loctpoenue  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkiumii y =ax2, y = a(x — m)?u 'y
= a(x — m)? +n. [TocTpoerne rpaduxoB HYHKIHIT ¢ TOMOIIBIO PEOOPA30BAHHIL.

Jpo6Ho-nuueiinas Gyuknus. MccnenoBanue QyHKIHiA.

®ynkus Y = X' ¢ HaTypaIbHBIM TI0Ka3aTeneM N u eé rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yOwIBaromiasi)  mociieqoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. opmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON MTPOTPECCHUH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOEHUS IPOrpaMMbl II0 MAaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IpakJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAUBHUAYAIBHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX MJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyX ICHWH, YMEHHIO BUJAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUYECKOM HayKu Kak c(epbl 4YeIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCIMTAHMS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSl H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryasipHas ¢u3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXalollell cpejabl, IJIaHUPOBAHHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWSI JIJ1s 0000IICHHS 1 CPABHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMaTUYECKUX YTBEPKICHUU (MpsMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHuUs;

BbIOMpaTh cnoco0 pelieHuss ydeOHOW 3anayu  (CpaBHUBATh HECKOJIBKO
BapUMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4eToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  IMpoOiIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBICHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIOACHMS, HUCCIEAOBAHMS, OSKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKXKe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH  HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpEICTaBICHHUS;

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMALMU MO KPUTEPHSIM, MPEATOKEHHBIM HIIN
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOIy PEIICHHs 3aadd,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHUS C CYXKICHUSMH IPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensaTh BHUIbI padOT, JOTOBAapHBATHCS, OOCYKIaTh IMPOIECC W pe3ybTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH WICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX M YyUYEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh M KOPPEKTUPOBATH BapHAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIIECHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHUS WM HEIOCTIKEHUS 11€TTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIty oOydyenus B 7 kj1acce oOyJaromuiics MOTYYUT CASAYIONTHE MPEIMETHbBIC
pe3yJIbTaTHI:

Yucsaa 1 BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJbHBIX YHUCEII, MHOXKECTBA LIEIIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
pacCyXJIEHUM U 10Ka3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAIBHBIC YHCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpaJIbHBIMU IMOKA3aTEIsIMHU.

HaxoauTh 3Ha4YeHUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX palMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CrIoCOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHHS
MIPY PEIICHUHU IPAKTUICCKUX 3a7a4 U 33/1a4 U3 IPYTUX YIYCOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CHUTyallud, BBINOJHATh, MPUKUIKY U OIEHKY pe3yibTaTa
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUH MPAKTUYECKUX 3a7ad.

Pemate TekcToBBIe 3amaun  apu(METHUYCCKUM CIIOCOOOM, HCIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 337a4 C YYETOM OTPAaHMYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa IO MOAYJI, NIPUMEHATh CBOMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuthe 3HaueHUs: OYyKBEHHBIX BBIPAKEHHI MpPHU 3alaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXICCTBEHHBIC
peoOpa3oBaHus BhIPaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHoOrouneHsl.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TOJIOOHBIX CJIAra€MbIX, PACKPBITHUEM CKOOOK.

BoimonHaTe neficTBus (CI0KE€HUE, BHIYMTAHNUE, YMHOKEHHUE) C OJJHOUICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXKHUTEJIS, TPYNIUPOBKU CIAaraeMbIX, MPUMEHSIS
(bopMyJIbl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
13 MaTEMATHUKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Iepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIBHOMY emy. [IpoBepsTs, ABuseTCA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonGupate mnpumepbl Map 4YHCEN, SBIAIOIMIMXCS pPEIIeHUEM JUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, TMOJIb3YACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PELICHHS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4CHHBIN PE3YJIbTAT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM MNIOCKOCTH TOYKH I10 33JaHHBIM KOOPIMHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonutb 3HaueHne (PyHKIIMU 110 3HAUEHHIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIIMH, TPOMEXKYTKHM 3HAKOIOCTOSIHCTBA (YHKLHUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yenus B 8 ki1acce 00y4aromuics MOTYyYUT CIEAYIONHE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBApaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAWUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHHUS O MHOKECTBE JIEUCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m crenenerd yucna 10, 3anucbIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinoHabHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIEJBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOWCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemars kBagpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUU PEIIEHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TOMOIIBIO COCTaBJICHHWS YPAaBHEHUS WM CHUCTEMBbl YpaBHEHHU,
MHTEPHPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIIMI0 MHOXECTBA PpEHICHUH HEpPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku GyHKUUN , OMUCHIBATh CBOMCTBA YHMCIOBON (DYHKIMH 10
e€ rpaduky.

K koHiy 00y4yeHus B 9 ki1acce o0y4aromuics MOIyYuT CIEeAYIOIUE TPEIMETHbIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TI0KA3aTEJNEeM, HCIOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEpUpOBaTH MOHATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUThH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemiats HECIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI [IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHCHUE HE ABIIACTCSA JIMHEUHBIM.

Pemats HECIOKHBIE CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHen.

Pemate cucTeMBbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OTpaHUYCHUSIMU, HATTPUMEP, B LICJIbIX YHCIIAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajjauu alreOpaudeckuM Croco0OM C  TMOMOIIBIO
COCTaBJICHUS] YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0oOOMHO omnepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Tpaduk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLHHUOHANIBHOCTD, Mapadosia, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIMIO 1O €€ rpauKy, yCTaHABIMBATH CBOMCTBA (DYHKIIUIA:
00JacTh OMpeneIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBaapaTUyHYO (PYHKIHUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPHH.

Onpenensaty MoyioxeHue rpaduka KBaapaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOW  (YHKIIMH, OMNHUCHIBATH  CBOMCTBa
KBaJpaTUYHON QPyHKIMU 110 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJI pElIeHUs 3a/1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiun y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnmocTpupoBaTh € MOMOIBIO Trpaduka peaibHyl0 3aBUCUMOCTH WIIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apu(pMeTHIECKast
Y T€OMETPUYECKasi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (HOPMYJITBI N-TO WICHA, PEKYPPECHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAOIIUX ) MOCIEI0OBATEILHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB

JlesiTeJIbHOCTH

ICKTPOHHbIE YUTEJS C y4eTOM
HaumeHoBaHue pa3/iesioB U TeM (undposbie) Y . y
Ne i/ KoHTpoJbHbIe pabouei
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
adoThblI NPOrpamMMmbl
P pecypchl
BOCIIMTAHUS
1 UNCJIA 1 BBIYUCIIEHU . 11 obecneynTh
PannonanbHble yncna (HOBTOpEHUE) YCTaHOBJICHHE
OYHKIMN. KoopauHatsl 1 HOBCPHTCHEHHX
2 rpadpiki. yHKIH 17 OTHOLICHHH MEXTy
Y YUYHUTEIIEM U €ro
3 AJITEBPAMYECKUE BBIPAXXEHNSI. . yUeHUKAMH,
BI)Ian(eHI/IsI C ICPEMCHHBIMHU CHOCOGCTBy}OHII/IX
4 YPABHEHUA U CUCTEMBI 10 HO3UTUBHOMY
YPABHEHU. JIuneiinsie ypaBHEHUs BOCIPHUATHIO
YVCJIA Y BBIYMCJIEHVSL. Crenens ¢ ez
5 6 TpeOoBaHMii U MPOCKO
HATypaJbHBIM ITOKA3aTEeIIEM
YUuunuTes, NpUBJICYCHUIO
6 AJITEBPAMYECKUE BBIPAXXEHUSI. 23 UX BHUMAHHUS K
MHorouneHbl o0cyXaeMOi Ha ypoKe
. AJITEBPAMYECKUE BBIPAXXEHUSI. 14 uH(bOpMALHH,
DopMyITBI COKPAIEHHOTO YMHOKEHHS AKTHBH3ATIH 1X
YHCJIA Y BBIUMCIJIEHHUS. HOSTABATEALHON
8 i 10 JEATENBHOCTH;
€IMMOCTh
9 OYHKUUWUN. Juneitnas pyHKIus 16 - I00YX1aTh
IIKOJIBHUKOB
YPABHEHUA U CUCTEMBbI
. co0JIr0aTh Ha ypoKe
10 YPABHEHHMMU. Cucrembl TMHEHHBIX 14

yYpaBHEHUN

O6III€HpI/IH$[TLIe HOPMBbI
IMOBCJCHUSA, IIpaBUjia




OOIIEHUS CO CTapPIIUMHU
(yuurensmu) u
CBEpPCTHHKAMHU
(IWKOMFHUKAMN),
MIPUHIIATIEL YIeOHOH
JMCIUIUTAHBI 1
CaMOOpTaHU3allNH;

MIPUBJICKATh BHUMAaHUS
IIKOJIEHUKOB K
[IEHHOCTHOMY aCIIeKTy
H3y4aeMBbIX Ha YPOKax
SIBJICHUM, OpraHu3anus
uX pabOTHI C
MOJIy4aeMou Ha YpOKe
COLIMAJIBHO 3HAYUMOMN
uHQOpMaIuen —
WHUIMHPOBAHHE €€
00CyXIeHMS,
BBICKA3BIBAaHUS
YYalIiMHCS CBOETO
MHEHUS T10 €€ MTOBOY,
BEIPA0OTKH CBOETO K
HEW OTHOIIICHUS;

- MCTOJIb30BaTh
BOCIIMTATCJIbHBIC
BO3MOXXHOCTH
coJiep>KaHus yueOHOTro
npenMera yepes
JEMOHCTPALIUIO IETSIM
PUMEPOB
OTBCTCTBCHHOTIO,




IPaXIaHCKOTO
MOBE/ICHUS, TPOSBICHUS
YEIIOBEKOIIO0US
JI0OPOCEPICYHOCTH,
gepe3 moaoop
COOTBETCTBYIOIINX
TEKCTOB JJISl YTCHUS,
3a7a4 JIsl pelieHHs,
npoOJIEMHBIX CUTYaIUH
IUTSE OOCYKISHS B
KIlacce

- IPUMEHSTH Ha YPOKe
WHTEPAKTUBHBIC (POPMBI
paboThl yuammxcs:
HMHTEJUIEKTYaIbHBIX UIP,
CTHMYJTHPYIOIIIX
MIO3HABATEIIbHYIO
MOTHUBAIINIO
HIKOJIEHUKOB;
JUIAaKTHYECKOT 0 TeaTpa,
/i TIOTyYeHHbIE Ha
YPOKE 3HaHUS
OOBITPBIBAIOTCS B
TeaTpalbHbIX
[MOCTaHOBKAX;
JUCKYCCUH, KOTOpBIE
JArOT yJarumcs
BO3MOXXHOCTh
MPUOOPECTH OTBIT
BEJCHUS
KOHCTPYKTHBHOTO
JMajora; rpyImnoBoi




paboThl WK paboThI B
napax, KOTOpbIe y4ar
IIKOJIFHUKOB
KOMaHJHO# paboTe u
B3aUMOJICUCTBUIO C
JIPYTHMU JICTHMH;

- BKJIIOYaTh B YPOK
HUT'POBBIE MPOLIEAYPEIL,
KOTOPBIEC IOMOTAIOT
NoAAepKaTh
MOTHBAIIHIO IeTeH K
MOJTYYECHUIO 3HAHUM,
HaJaKHBAHUIO
IIO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B KJacce,
MOMOTal0T
YCTaHOBIICHUIO
JI0OpOXKENIATSIILHOM
atMocdepsl BO BpeMs

ypoKka;

- OPraHU30BaTh
nrecTBO
MOTUBUPOBAHHBIX U
3pYAUPOBAHHBIX
YYaIIKMXCS HaJ UX
HEYCIEBAIOIIUMHU
OJTHOKJIAaCCHUKAMU,
JIAFOIIIET0 MIKOJbHUKAM
COLIMAJIBHO 3HAYUMBIN
OTIBIT COTPYHUYECTBA U




B3aMMHOM IIOMOIIH,

- HHULIUUPOBATh U
NOJICPKUBATD
HCCIIEI0BATEIbCKYIO
JESITENbHOCTh
HIKOJBHUKOB B PaMKax
peanu3anuu UMu
VUHIIMBUIYaJTbHBIX U
IPYyMIIOBBIX
HCCIIEA0BATEIbCKUX
MPOEKTOB, YTO JIaCT
LIKOJIbHUKAM
BO3MOYKHOCTh
npUOOPECTH HABBIK
CaMOCTOSITEIBHOTO
peuIeHus
TEOPETHYECKOU
po0JIEMBbI, HABBIK
TeHEPUPOBAHUS U
odopmiteHus
COOCTBEHHBIX HJIEH,
HaBBIK YBaXXUTEJIHLHOT'O
OTHOLICHHUS K YyKUM
uzesM, opOpMIICHHBIM B
pabotax apyrux
HCCIeI0BaTENeH, HaBBIK
yOIMYHOTO
BBICTYIUICHUS TIEpe]
ayIUTOPUEH,
apryMEHTUPOBAHUS U
OTCTauBaHUs CBOEH




1 [ToBTOpenue, 06001IEHNE,
cHUCTeEMaTH3alMs 3HaHUI

TOYKH 3pCHHA,

- MPOBONTH
po¢OpHEeHTALIMOHHBIE
urpel. Takux Kak:
CUMYJISIIAH, JeTOBBIC
UTPBI, KBECTHI,
pelIeHne KelcoB
(cutyanuii, B KOTOPBIX
HE00X0IUMO TIPHUHSATH
pelieHue, 3aHsTh
OTIpeIeTICHHYIO
TTO3HIIHIO),
pacimpsionye 3HaHus
HIKOJBHUKOB O THTIAX
mpodeccuii, o
croco0ax BeIOOpa
npodeccuii, o
JIOCTOWHCTBAX U
HEJ0CTaTKax TOM Win
HWHOU UHTEPECHOU
HIKOJBHUKAM
npoeccnonanbHON
JIeSITeIbHOCTH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ KoHnTpoJbHbie
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI
VPABHEHUS! I HEPABEHCTBA. Bubmorexa LIOK
1 Hepaseticrea 24 2 https://lesson.academy-
content.myschool.edu.ru/02.2/07
5 UMCJIA U BBIYUCJIEHU . 20 1
KBanpatHblii KOpeHb
3 YPABHEHUWA 1 HEPABEHCTBA. 21 1
KBagparssle ypaBHEHUA
AJITEBPAMYECKUE
4 BBIPAYKEHU . [Ipo6Ho- 21 1
palluOHAJIbHBIC BBIPAXKCHUA
5 YPABHEHUSA 1 HEPABEHCTBA. 23 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINU 20 1
7 AJITEBPAMYECKUE 18 1
BBIPAXKEHUWA. Crenean
8 UNCJIIA U BBIYUCIIEHU . 11 1
JlenuMoCTh
9 [ToBTOpenue, 06001IeHNE, 12 1

CHCTeMaTHu3alus 3HaHUH

JlesiTeILHOCTH
YUYHTEJIS € Y4eTOM
padoueii
NMpPorpamMmbl
BOCIIUTAHUS

o0ecrneunThb
YCTaHOBJICHUE
JOBEPHUTEIILHBIX
OTHOLIEHUH MEXIY
YUUTEJIEM U €T0
YUCHHUKaMH,
CIOCOOCTBYIOIINAX
MO3UTUBHOMY
BOCIIPHUATHIO
yUaIIUMUCS
TpeOoBaHMii U MPOCKO
YUUTEISl, IPUBJICYCHHIO
UX BHUMaHUS K
00CyX1aeMOH Ha ypoke
UHQOpMAIHH,
AKTUBH3AINN HX
M03HABATENbHON
JeSITeITIbHOCTH;

- o0y /1aTh
IIKOJIbHUKOB
co0JIr0aTh Ha ypoKe
0OIIETPUHATHIC HOPMBI
MIOBE/ICHHS, TIPAaBUIIA
OOIIEHUS CO CTAPIIUMHU



https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07

(yuurensmu) u
CBEPCTHUKAMU
(IIKOJTEHUKAMH),
NPUHIMIEL y4eOHOM
JHMCIHTUIAHEI 1
CaMOOpTaHU3allNH;

MIPUBJIEKATH BHUMaHUS
IIKOJILHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YPOKax
SIBJICHUMA, OpraHu3anus
UX pabOoTHI C
MOJIy4aeMou Ha YpOKe
COLMAJIbHO 3HAUUMOM
nH(popMarmeit —
UHUIIMAPOBAHUE €€
o0CyXIeHMs,
BBICKA3BIBAHUS
YYaIUMUACS CBOETO
MHEHUSI 110 €€ TTOBO/TY,
BBIPaOOTKH CBOETO K
HEW OTHOIIICHUS;

- UCTIOJIb30BaTh
BOCIIUTATENbHBIC
BO3MOXXHOCTH
coJiep>KaHus yueOHOTro
IpeaMeTa uepes
JIEMOHCTPAIIUIO JIETSIM
MIPUMEPOB
OTBCTCTBCHHOTIO,
IPaXKJJAaHCKOTO




MIOBE/ICHUS, TPOSBICHUS
YEIIOBEKOIIIO0US U
JIOOpOCEPICTHOCTH,
yepes moadop
COOTBETCTBYIOIINX
TEKCTOB JIJISl YTCHUS,
3a/1a4 Jyisl perieHus,
MIPOOJIEMHBIX CUTYAITHHA
JUTSE 00CYKIICHUS B
KIlacce

- IPUMEHSTH Ha YPOKe
HMHTEPAaKTHBHBIE (POPMBI
paboThl yuammxcs:
MHTEIICKTYANbHBIX UTP,
CTUMYJUPYIOLIHX
II03HABATEIIBHYIO
MOTHBALHIO
HIKOJIEHUKOB;
JUJIAKTHYECKOTO TeaTpa,
TJIe TOJTyYeHHbIC Ha
ypOKe 3HaHHS
OOBITPHIBAIOTCS B
TeaTpalbHBIX
MOCTAaHOBKAX;
JIUCKYCCHIA, KOTOPBIE
JAI0T ydaIumMes
BO3MOXXHOCTh
MpUOOPECTH OMBIT
BEJICHUS
KOHCTPYKTUBHOT'O
Jliajora; TpynrnoBon
paboThl WK paboTHl B




rapax, KOTOpbIe ydaT
IIKOJIbHUKOB
KOMaHIHOH paboTte u
B3aMMO/ICHCTBHIO C
JIPYTUMH JCThMHU;

- BKJIIOYATh B YPOK
WTPOBBIE TIPOIIEAYPHI,
KOTOPBIE TIOMOTAIOT
TIO/I/IEPIKATh
MOTHBAIMIO JIETEH K
MOJIYYEHUIO 3HAHUH,
HaJaXWBaHUIO
IIO3UTHUBHBIX
MEKINYHOCTHBIX
OTHOIIICHUH B Kjacce,
MOMOTal0T
YCTaHOBJICHUIO
JI0OPOXKEIATSIILHOM
atMocdepsl BO BpeMs

YpoOKa;

- OPraHn30BaTh
meCTBO
MOTUBUPOBAHHBIX U
3pYINPOBaHHBIX
yuamuxcst HaJi ux
HEYCHEBAIOIIMHU
OJTHOKJIACCHUKAMH,
JIAOIIEro HIKOJIEHUKAM
COLMAJILHO 3HAYUMBIT
OTIBIT COTPYIHUYECTBA U




B3aMMHOMN ITOMOIIIH;

- HHULIUUPOBATh U
NOJICPKUBATD
HCCIIEI0BATEIbCKYIO
JESITENbHOCTh
HIKOJBHUKOB B PaMKax
peanu3anuu UMu
VUHIIMBUIYaJTbHBIX U
IPYyMIIOBBIX
HCCIIEA0BATEIbCKUX
MPOEKTOB, YTO JIaCT
LIKOJIbHUKAM
BO3MOYKHOCTh
npUOOPECTH HABBIK
CaMOCTOSITEIBHOTO
peuIeHus
TEOPETHYECKOU
po0JIEMBbI, HABBIK
TeHEPUPOBAHUS U
odopmiteHus
COOCTBEHHBIX HJIEH,
HaBBIK YBaXXUTEJIHLHOT'O
OTHOLICHHUS K YyKUM
uzesM, opOpMIICHHBIM B
pabotax apyrux
HCCIeI0BaTENeH, HaBBIK
yOIMYHOTO
BBICTYIUICHUS TIEpe]
ayIUTOPUEH,
apryMEHTUPOBAHUS U
OTCTauBaHUs CBOEH
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TOYKH 3pCHHA,

- MPOBONTH
npo¢OpHEeHTALIMOHHBIE
urpel. Takux Kak:
CUMYJISIIAH, JeTOBBIC
UTPBI, KBECTHI,
pelIeHne KelcoB
(cutyanuii, B KOTOPBIX
HE00X0IUMO TIPHUHSATH
pelieHue, 3aHsTh
OTIpeIeTICHHYIO
TTO3HIIHIO),
pacimpsoye 3HaHus
HIKOJBHUKOB O THTIAX
mpodeccuii, o
croco0ax BeIOOpa
npodeccuii, o
JIOCTOWHCTBAX U
HEJ0CTaTKaxX TOM Win
MHOU UHTEPECHOI
HIKOJBHUKAM
npohecCHOHANTBHOM
JIeSITeIbHOCTH




9 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoabusre o0pa3oBaTe/bHbIE
padoTshI pecypes:
1 OYHKINU 25
5 YPABHEHUA 1 HEPABEHCTBA. 15
KBanparHbie HepaBeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. o5
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE I[TOCJIEAOBATEJIBHOCTHU o5
U ITPOI'PECCUU
5 AJITEBPAMYECKUE BBIPAXKEHU . 12
CremneHsb ¢ palmoHaIbHBIM MTOKa3aTeIeM
5 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 34
3HAHUH

JlesiTeILHOCTH
YUYHTEJIS € Y4eTOM
padoueii
NMpPorpamMmbl
BOCIIUTAHUS

o0ecrneunThb
YCTaHOBJICHUE
JOBEPHUTEIILHBIX
OTHOLIEHUH MEXIY
YUUTEJIEM U €T0
YUCHHUKaMH,
CIOCOOCTBYIOIINAX
MO3UTUBHOMY
BOCIIPHUATHIO
yUaIIUMUCS
TpeOoBaHMii U MPOCKO
YUUTEISl, IPUBJICYCHHIO
UX BHUMaHUS K
00CyX1aeMOH Ha ypoke
UHQOpMAIHH,
AKTUBH3AINN HX
M03HABATENBLHON
JeSITeITIbHOCTH;

- o0y /1aTh
IIKOJIbHUKOB
co0JIr0aTh Ha ypoKe
0OIIETPUHATHIC HOPMBI
MIOBE/ICHHS, TIPAaBUIIA
OOIIEHUS CO CTAPIIUMHU




(yuurensmu) u
CBEPCTHUKAMU
(IIKOJTEHUKAMH),
NPUHIMIEL y4eOHOM
JHMCIHTUIAHEI 1
CaMOOpTaHU3allNH;

MIPUBJIEKATH BHUMaHUS
IIKOJILHUKOB K
[IEHHOCTHOMY aCIIeKTY
M3y4aeMbIX Ha YPOKax
SIBJICHUMA, OpraHu3anus
UX pabOoTHI C
MOJIy4aeMou Ha YpOKe
COLMAJIbHO 3HAUUMOM
nH(popMarmeit —
UHUIIMAPOBAHUE €€
o0CyXIeHMs,
BBICKA3BIBAHUS
YYaIUMUACS CBOETO
MHEHUSI 110 €€ TTOBO/TY,
BBIPaOOTKH CBOETO K
HEW OTHOIIICHUS;

- UCTIOJIb30BaTh
BOCIIUTATENbHBIC
BO3MOXXHOCTH
coJiep>KaHus yueOHOTro
IpeaMeTa uepes
JIEMOHCTPAIIUIO JIETSIM
MIPUMEPOB
OTBCTCTBCHHOTIO,
IPaXKJJAaHCKOTO




MIOBE/ICHUS, TPOSBICHUS
YEIIOBEKOIIIO0US U
JIOOpOCEPICTHOCTH,
yepes moadop
COOTBETCTBYIOIINX
TEKCTOB JIJISl YTCHUS,
3a/1a4 Jyisl perieHus,
MIPOOJIEMHBIX CUTYAITHHA
JUTSL 00CYKIICHUS B
KIlacce

- IPUMEHSTH Ha YPOKe
HMHTEPAaKTHBHBIE (POPMBI
paboThl yuammxcs:
MHTEIUICKTYANbHBIX UTP,
CTUMYJUPYIOLIHX
II03HABATEIIBHYIO
MOTHBALHIO
HIKOJIEHUKOB;
JUJIAKTHYECKOTO TeaTpa,
TJIe TOJTyYeHHbIC Ha
ypOKe 3HaHHS
OOBITPHIBAIOTCS B
TeaTpalbHBIX
MOCTAaHOBKAX;
JIMCKYCCHIA, KOTOPBIE
JAI0T ydaIumMes
BO3MOXXHOCTh
MpUOOPECTH OMBIT
BEJICHUS
KOHCTPYKTUBHOT'O
Jlianora; rpynrnoBom
paboThl WK paboTHl B




rapax, KOTOpbIe ydaT
IIKOJIbHUKOB
KOMaHIHOH paboTte u
B3aMMO/ICHCTBHIO C
JIPYTUMH JCThMHU;

- BKJIIOYATh B YPOK
WTPOBBIE TIPOIIEAYPHI,
KOTOPBIE TIOMOTAIOT
TIO/I/IEPIKATh
MOTHBAIMIO JIETEH K
MOJIYYEHUIO 3HAHUH,
HaJaXWBaHUIO
IIO3UTHUBHBIX
MEKINYHOCTHBIX
OTHOIIICHUH B KJacce,
MOMOTal0T
YCTaHOBJICHUIO
JI0OPOXKEIATSIILHOM
atMocdepsl BO BpeMs

YpoOKa;

- OPraHn30BaTh
meCTBO
MOTUBUPOBAHHBIX U
3pYINPOBaHHBIX
yuamuxcst HaJi ux
HEYCHEBAIOIIMHU
OJTHOKJIACCHUKAMH,
JIAOIIEro HIKOJIEHUKAM
COLMAJILHO 3HAYUMBIT
OTIBIT COTPYIHUYECTBA U




B3aMMHOM IIOMOIIH,

- HHULIUUPOBATh U
NOJICPKUBATD
HCCIIEI0BATEIbCKYIO
JESITENbHOCTh
HIKOJBHUKOB B PaMKax
peanu3anuu UMu
VUHIIMBUIYaJTbHBIX U
IPYyMIIOBBIX
HCCIIEA0BATEIbCKUX
MPOEKTOB, YTO JIaCT
LIKOJIbHUKAM
BO3MOXKHOCTh
npUOOPECTH HABBIK
CaMOCTOSITEIBHOTO
peuIeHus
TEOPETHYECKOU
po0JIEMBbI, HABBIK
TeHEPUPOBAHUS U
odopmiteHus
COOCTBEHHBIX HJIEH,
HaBBIK YBaXXUTEJIHLHOT'O
OTHOLICHHUS K YyKUM
uzesM, opOpMIICHHBIM B
pabotax apyrux
HCCIeI0BaTENeH, HaBBIK
yOIMYHOTO
BBICTYIUICHUS TIEpe]
ayIUTOpUEH,
apryMEHTUPOBAHUS U
OTCTauBaHUs CBOEH
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TOYKH 3pCHHA,

- MPOBONTH
npogOpHEeHTALMOHHBIE
urpel. Takux Kak:
CUMYJISIIAH, JeTOBBIC
UTPBI, KBECTHI,
pelIeHne KelcoB
(cutyanuii, B KOTOPBIX
HE00X0IUMO TIPHUHSATH
pelieHue, 3aHsTh
OTIpeIeTICHHYIO
TTO3HIIHIO),
pacimpsoye 3HaHus
HIKOJBHUKOB O THTIAX
mpodeccuii, o
croco0ax BeIOOpa
npodeccuii, o
JIOCTOWHCTBAX U
HEJ0CTaTKax TOM Win
MHOU UHTEPECHOI
HIKOJBHUKAM
npohecCHOHANTBHOM
JIeSITeIbHOCTH







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka KonTposabHubie wippopbie
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypest
[ToBTOpenue. ParmoHanbHbIE Yyncia 1
[ToBTOpenue. CpaBHeHuE,
YIOPSAOYMBAHUE U apUPMETHUECKUE 1
JIEHCTBHUSI C pallMOHAIbHBIMU YUCIAMHU
IToBTopenue. Hucnosas npsiMasi, MOIYJIb 1
qyucia
[ToBTOopenue. [IponeHTHI, 3aNTUCh
MIPOLICHTOB B BUJIE IpOoOU U IpoOH B 1
BHJIE MIPOLICHTOB
IToBrOopenue. Tpu OCHOBHBIE 3a/1aun HA 1
IIPOLIEHTHI
[ToBrOpenue. Tpu ocCHOBHBIE 3a1a4n Ha 1
MPOLEHTHI
IToBTOpeHue. Pemenne TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CTIOCOOOM
[ToBTOopenue. Pemenue 3a1ay u3
peabHOM MPaKTUKK Ha YacTH, IpooH, 1
MIPOLEHTHI, TPUMEHEHUE OTHOLIEHUI U
MIPONOPUUHI P PEHIEHUH 33124
IloBTopenue. Pemenue 3anau u3 1

peasbHON MPAaKTUKU HA YacTH, Apoou,




MPOLICHTHI, TPUMEHEHUE OTHOLIEHUHN U
MPOIMOPUUI PU PEIICHUH 3a7a4

IToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 pelIeHne 3aa4 Ha JABI)KEHUE, padoTy,
MOKYTIKH, HAJIOTH

1 KonTponbhas pabota no teme
"PanoHanbpHbIe ynciia"

12 Koopaunaara ToYkH Ha IPSIMOMA

13 UmncnoBbie TPOMEKYTKH

14 YucnoBble TPOMEXYTKU

15 Paccrostare Mex 1y IByMs TOUKaMH
KOOPJIMHATHOU IIPSAMOM
[IpssmoyronbHas cucTeMa KOOpAUHAT.

16 AoOcuucca v OpJIHAaTa TOYKU Ha
KOOPAWHATHOW INIOCKOCTH
[IpstmoyronbHas cucTeMa KOOpAMHAT.

17 AfOcmucca v opHaTa TOUYKH Ha
KOOPJMHATHOM TIIOCKOCTH

18 [Tpumeps! rpaduKkoB, 3aaHHBIX
bopmynamu

19 Urenue rpadMKoB pearbHBIX
3aBUCUMOCTEMN

20 OYHKIMOHATHHBIE 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU
[Tonstue pynkuuu. OyHKIUSA Kak

21 MaTeMaTh4decKasi MOJIeb PEaIbHOTO
npoiiecca

22 [Tonstue pynkuuu. OyHKIUSA Kak




MaTeMaTU4ICCKasA MOJCJIb PCAJIbHOI'O
mponecca

[onsarue pynkumu. OyHKIUS KaK

23 MaTeMaTu4yecKasi MoJIeb PeaIbHOTO
nporiecca

24 O06nacth onpeaesIeHus ¥ 00J1acTh
3Ha4YCHUH (PyHKITUH

o5 OO6nacth onpeaesieHus ¥ 00J1acTh
3HauUEHUHN PYHKIUU

26 Crioco0bI 3a1aHusT PYHKIIUU

27 ['paduk pynkunu

28 KonTtponsHas pabora o Teme
"Koopnunats! u rpadpuku. Oyaximm”

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYCHHE
BBIPQXCHHUS C TEPECMCHHBIMU

30 Bripakenue ¢ nmepeMeHHbIMU. 3HaYCHHE
BBIPAXXEHHS C IEPEMEHHBIMU

31 Bripakenue ¢ mepeMeHHBIMA. 3HAYCHHE
BBIPQXCHHUS C TEPECMCHHBIMU

39 [IpencraBieHne 3aBUCIMOCTH MEXTY
BeJIMYMHAMU B BUe GOpMyIIbl

33 [IpencraBneHne 3aBUCIMOCTH MEXTY
BeJIMYMHAMU B BUe GopMyIbl

34 Boruncnenus no popmynam

35 Brruucnenus no ¢popmynam

36 YpaBHEHHE C OJHON TTEPEMEHHOM.

Kopenp ypaBHeHUs




CBoiicTBa ypaBHEHHI C OJJHOM

37 .
HepeMEHHOMN

38 CBoiicTBa ypaBHEHHI C OJTHOM
MEPEMEHHOM

39 PaBHOCHIIBHOCTH ypaBHEHUI

40 VYpaBHEHHUE KaK MaTeMaTu4yecKas
MOJIEJIb PEAIbHOW CUTyalluu

41 Yucno KopHEH TUHEHHOTO ypaBHEHUS

42 Yucno KopHeH JIMHEMHOTO YPaBHEHUS

43 Penienne TeKCTOBBIX 3a/1a4 C IOMOLIBIO
JIMHEHHBIX YPaBHEHUHN

44 JluneliHoe ypaBHEHUE, cozieprKallee
3HAaK MOJYJIst
KoHnTponpHas pabora o Temam

45 "BoIpakeHus ¢ nepeMeHHbIMU",
"JIuHelHbIE ypaBHEHHS "

46 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM

47 CBoiicTBa CTENEHU C HATYPaJIbHBIM
nokasaresieM

48 CBolicTBa CTENEHU C HATYpaJbHBIM
MoKa3aresnem

49 CBoiicTBa CTENEHU C HATYpaJIbHBIM
noKa3aresieM

50 3anuch yucia B IECITUYHON
MO3UIIMOHHOM CUCTEME CUMCIICHUS

51 3anuce Yncia B JeCITUIHON

HOSI/IIII/IOHHOI\/'I CHUCTEME CUUCIICHUA




Opnnowienbl. OJHOUIEH CTaHAAPTHOTO

52 Buaa. CTeneHb OHOYIECHA 1
53 OpnnHowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buja. CTeleHb OJJHOWICHA
MuorousieHsl. MHOTOYICH
54 crangapTHoro Bujaa. CTeneHnb 1
MHOTOYJIEHa
MHorounensl. MHOrO4J1I€H
55 craHaaptHoro Buja. CTeneHb 1
MHOTOYJIEHa
56 CioKeHne U BEIYUTaHUuE MHOTOYJIEHOB 1
57 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
58 CioKeHne U BEIYUTaHUuE MHOTOYJIEHOB 1
59 VYMHOXEHUE U AeJIEHHNE MHOTOUYJIECHOB 1
60 VYMHOXEHUE U AEIEHNE MHOTOWIEHOB 1
61 YMHOKEHUE U JIeIEHHE MHOTOUYJICHOB 1
62 YMHOKEHUE U JIeIEHHE MHOTOUYJICHOB 1
63 [IpeobpazoBanue 11€10T0 BHIPAKCHUS B 1
MHOTOYJIEH
64 [TpeoOpa3zoBaHue ENOTO BHIPAKECHUS B 1
MHOTOYJIEH
65 [IpeoOpazoBanme 11€T0TO BEIPAKECHUSI B 1
MHOTOYJIEH
66 Kopuu MHOTOUNIEHA
67 Kopau MHOrowieHa 1
68 ToxnectBo. TOXKIECTBEHHBIE 1

npeoOpa3oBaHusl ATeOpanyecKux




BBIPAKCHUM

ToxnectBo. TOXIECTBEHHBIE

69 npeoOpa3oBaHus ANreOpanIecKux
BBIPAKCHUI
ToxnectBo. TOXXKIECTBEHHBIE

70 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUI
ToxnectBo. ToxxecTBEHHBIE

71 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM
ToxnaectBo. ToXKIECTBEHHBIE

72 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM

73 Jloka3aTelbCTBO TOXKICCTB
KonTponbhas pabota nmo remam

74 "CremneHb ¢ HaTypaJIbHbIM
nokazarenem", "MuorouieHs!"

75 KBagpar cymMMbI 11 KBajipaT pa3HOCTH
JIBYX BBIpaXKCHUUN

76 KBagpatr cyMMbI HECKOTBKHX
BBIPAKECHUI

77 Ky6 cymMmbI 1 Ky0 pa3sHOCTH ABYX
BBIPAKECHUI

78 Pa3HOCTB KBapaTOB ABYX BBIPAKEHUI

79 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX
BBIPAKECHUI

80 [IpousBeneHne pa3HOCTH U CYMMBI IBYX

BBIPAKECHUI




CymMa U pa3HOCTh KyOOB IBYX

81 .
BBIPAXKEHUM

82 CymMa u pa3HOCTh KyOOB IBYX
BBIPAKCHUI

83 Pasnoxxenue MmHOro4ieHa Ha
MHOHUTEIIN
[IpousBenenue pasHOCTH CyMMBI IBYX

84 BBIpQXEHHI, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAXXKEHUU

85 Paznoxxenne MHOrO4YICHA Ha
MHOXKUTEIIN

86 Brinecenne o01ero MHOXKHUTEIS 3a
CKOOKH

87 Metox rpyniupoBKU

88 KonTposnbHas pabora no teme
"®opMyJbl COKpaIlEHHOTO YMHOKEHuUs"

89 JemumocTs 1enbix uucel. CBoicTBa
JIEIMMOCTH

90 JemumocTh nensix uucen. CBoiicTBa
JIEIMMOCTH

01 IIpocTeie u cocTaBHbIE unciia. YETHBIE U
HEUYETHBIC YMClia

92 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9,10,11

93 [Ipusnaku genumocTu Ha 2, 4, 8, 5, 3,6,
9,10, 11

94 [Ipu3Haku nenMMoCcTH CyMMBI U

MPOU3BCACHUSA LCIIbIX YHUCECII ITPU




pelieHuu 3a1a4y

HauOosnpmmii o0Imui AeIuTens U

95 HaMMEHbIIIee 00I1Iee KpaTHOE ABYX 1
qrcen
96 B3auMHO nipocThie uncia 1
97 Anroputm EBknupa. Jlenenue c 1
OCTaTKOM
08 CpaBHEHHS 1ETIBIX YHCEI 10 MOJTYJTIO 1
HATYpaJIbHOTO YUCIIa
99 Jluneitnas Qynkuus, e€ cBoiicTBa 1
100 Jlunetinas QyHkims, e€ cBoiicTBa 1
101 Jluneitnas Qynkuus, e€ cBoiicTBa 1
102 I'paduk nmuneitHON QyHKIINN 1
103 ['paduk nuHeHON GyHKITUN 1
104 I'paduk nuneitHoON QyHKIIMN 1
105 I'padux nuHeiHoM QyHKIMM 1
106 I'paduk pynknmm y = | X | 1
107 ['paduk pyHKkIMu y =| X | 1
108 I'paduk pynknmm y = | X | 1
109 ['paduk pyHKkIMu y =| X | 1
110 Kycouno-3anannsie GpyHkuuu 1
111 Kycouno-3anannsie GpyHkunu 1
112 Kycouno-3anannbie GyHKINN 1
113 Kycouno-3anannsie GpyHkunu 1
114 KonTtponbHas pabora o Temam 1

"eaumocts", "Jluneitnas ¢pyHkuus"




115

YpaBHEHHE € IBYMS [IEPEMEHHBIMU

116

117

YpaBHEHUE C IBYMS IEPEMEHHBIMU

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMU

118

119

120

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMU

CucreMbl TUHEUHBIX YPABHEHHI C
JBYMsI IEpEMEHHBIMU

CucreMbl TUHEHHBIX YPaBHEHUH €
JBYMsI IEpEMEHHBIMU

121

122

123

124

I'paduueckuii MeTox perieHus: CUCTEMBI
JIMHEHHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

['paduueckuii MeTo peleHus: CUCTEMbI
JIMHENHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

Peienne cucreM TMHENHBIX YpaBHEHUN
C ABYMs IIEPEMEHHBIMU METOOM
MIOJICTAHOBKHU U METOJIOM CIIOKEHHUS
Pemrenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IIEPEMEHHBIMU METOJIOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHUS

125

Pemenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMH METOJIOM
MTOJICTAHOBKHM ¥ METOJIOM CJIOKEHUS

126

Pemenue cucreM JIMHENHBIX ypaBHEHUN
C IByMs1 IEPEMEHHBIMH METOI0M
MOJICTAHOBKHU M METO/IOM CIIOXKEHHUS




Cucrema 1ByX JUHEHHBIX YPaBHEHUH €

127 JBYMSI TIEPEMEHHBIMHU KaK MOJICITb 1
peaabHON CHTyalluu

128 KonTponpHas pabota mo Teme 1
"CucreMbl TUHEHHBIX YpaBHEHUMN"

129 [ToBTOpeHue u 0600meHne. BoipakeHus 1
C MepeMEeHHBIMU

130 [ToBTOpenue u 0600meHNe. CTENeHb ¢ 1
HATYpaJbHBIM ITOKA3aTEIIEM
[ToBTOpenue u 0600menue. OTHOUICHBI

131 ¥ MHOTOYJICHBI. TOX/IeCTBCHHbIE 1
npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM

132 [ToBTOpenue u 060061meHue. opMyITbI 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpeHue u 06001IIeHHE. 1
Koopaunats! u rpaduxu.

134 [ToBTOpenue u o6odmenue. JlnHeiHas 1
byHKIMS U €€ cBOMCTBa

135 Wroroas kKoHTpOJIBHAS paboTa 1
[ToBTOopenue u o6o061meHue. Pemmenue

136 CUCTEM JIMHENHBIX YPABHEHUH C ABYMS 1
NePEeMEHHBIMHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ne n/m Tema ypoka KonTposbHbie
Bceero
padoThI

1 UwucoBbie HEPaBEHCTBA 1

Uucnossle HEpaBeHCTBA. BxogHOM
KOHTPOJIb.

CBolicTBa YHMCIIOBBIX HEPABEHCTB

CBolicTBa YMCIIOBBIX HEPABEHCTB

JloKa3aTenbCTBO HEPABEHCTB

o g~ w
R

Z[OKa3aTeJ'IBCTBO HCPABCHCTB

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHe HEPaBEHCTBA
HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOrre HEPaBEHCTBA
HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTre HEPaBEHCTBA

CrnosxeHue 1 yMHOKEHHUE YHCIOBbIX
10 HepaBeHCTB. OlLleHUBaHNE 3HAYEHUSI 1
BBIPAKEHUS

CrnosxeHue ¥ yMHOKEHHUE YHCIOBBIX
11 HepaBeHCTB. OlIeHMBaHUE 3HAUYCHUS 1
BBIPKCHUS

[TonsiTHE O pelIeHNH HEPABEHCTBA C
12 OJIHOM nIepeMeHHON. MHOXeCTBO 1
pelieHni HepaBeHCTBA




IlonsTue o pCeIICHUH HCPABCHCTBA C

13 OJIHOHM TIepeMeHHOW. MHOXECTBO
pelIeHni HepaBeHCTBA

14 PaBHOCHIIbHBIE HEpABEHCTBA.
HepasencrtBo-ciencraue

15 YwucioBble TPOMEKYTKH

16 JInHEeNHOE HEPABEHCTBO C OAHOMN
[IEPEMEHHON U MHOKECTBO €0 PEIICHUI

17 Pemrenne nuHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

18 Pelrenre nuHENHBIX HEPABEHCTB C OJHOU
MepeMEeHHON

19 Pemrenne nuHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOMN

20 CucteMbl TMHEHHBIX HEPABEHCTB C OJTHOU
MepPEMEHHOMN

21 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
IIEpEMEHHOM

99 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
MepPEMEHHOMN
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO

23 JUHENHBIX HEPABEHCTB C OAHON
MIEPEMEHHOMN

24 KonTponbHas pabota mo Teme
"Hepasencrsa"

25 KBanpatHsie kopHH

26 ApubdmMeTniecknii KBaApaTHBIA KOPEHb U

€ro CBOICTBa




Apudmerndeckuil KBapaTHbBII KOPEHb U

27 .
€ro CBOMCTBa

28 Apudmerndeckuil KBapaTHBII KOPEHb U
€ro CBOMCTBA

29 [lonsATHE NPPALIMOHATIBHOTO YUCIIA.
JleficTBYA ¢ HPPALIMOHAILHBIMU YU CIIAMU

30 CaolicTBa 1€HCTBUI C UppallMOHAIbHBIMU
YUCIaMHU

31 CaoiicTBa 1€HCTBUI C UppallMOHAIBHBIMU
YUCIaMHU

32 CBoiicTBa 1€UCTBUH C UppalMOHAIbHBIMU
YUCIaMHu

33 CaoiicTBa 1€HCTBUI C UppallMOHAIBHBIMU
YUCIaMHU

34 CpaBHeHME HpPaAIIMOHATBHBIX YHCEIT

35 CpaBHeHME UppalMOHAIBHBIX YHCEI
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.

36 [IpencraBnenns o pacuIMpeHMsIX
YHUCJIOBBIX MHOXKECTB
JlonycTruMble 3HaUYEHUS TIEPEMEHHBIX B

37 BBIPXKECHUSX, COAEPKALIUX
apudMeTHIECKHe KBaIpaTHbIe KOPHU
JlonycTrMble 3HaY€HUS IEPEMEHHBIX B

38 BBIPAXKEHUSX, COACPKALIUX
apudmeTnyecKkue KBaapaTHbIE KOPHU
JlomycTrMbIe 3HaYEHUS IEPEMEHHBIX B

39 BBIPXKEHUSX, COAEPKALIUX

apupMeTHYeCKre KBaIpaTHbIe KOPHU




40

ToxnecTBeHHBIE TPeoOpa3zoBaHUs
BBIpXXEHUI, COIepKaIIUX
apudmeTnyecKkue KBaapaTHbIe KOPHU

41

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHUH, COAEPIKALLUX
apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

42

43

44

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAYKEHHI, COJIEPIKAILNX
apudmeTHyecKue KBaIpaTHBIE KOPHU
ToxaecTBeHHbIE TPpeoOpa3zoBaHUs
BBIPAXKEHU I, COAEPIKALLUX
apudmeTnyecKkue KBaapaTHbIE KOPHU
KonTponbnas pabora no teme
"KBanpatHblif KOpeHb"

45
46

KBanpatHoe ypaBHeHHEe

KBanpaTtHoe ypaBHEHUE

47

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHUA. KonnuecTBO A€HCTBUTEIBHBIX
KOpHEH KBaJApaTHOI'O YpPaBHEHUS

48

49

50

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHUA. KonnuecTBO AEHCTBUTEIBHBIX
KOpHEH KBaJpaTHOI'O YpPaBHEHUS

®opMyita KOpHEH KBagpPaTHOIO
ypaBHeHus. KonnuecTBo JeCTBUTENBHBIX
KOpHEHN KBaJpaTHOI'O YpPaBHEHUS
dopMyita KOpHEH KBaIpaTHOIO
ypaBHeHUs. KonnuecTBo JeCTBUTENBHBIX
KOpHEH KBaJpaTHOI'O ypaBHEHUS




o1

Teopema Buera

52 Teopema Buera

53 Teopema Buera
VYpaBHEHMSI, CBOAUMBIE K TMHEWHBIM

54 YPAaBHEHUAM WJIH K KBaJPaTHbIM
YpaBHEHUSAM
VYpaBHEHUsI, CBOJUMBIE K TUHEHHBIM

55 YPaBHEHUSM WJIH K KBaJPaTHBIM
YpaBHEHUSAM

56 KBaznpaTtHOe ypaBHEHUE C TapaMeTpOM

S7 KBagparHoe ypaBHEHHE C mapaMeTpom

58 Pemenne kBagpaTHBIX YpaBHEHUI €
rapaMeTpamu

59 Pemenne kBagpaTHBIX YpaBHEHHH C
napameTpamu

60 Pemrenne kBagpaTHbIX ypaBHEHMUI,
coJieprKaIuX 3HaK MOIYJIs

61 Pemrenne kBagpaTHbIX ypaBHEHMUI,
COJIEpIKaIIMX 3HaK MOZYJIS

62 VYpaBHeHHE Kak MaTeMaTH4YecKasi MOJIENb
peanbHON CUTyalluH

63 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
KBaJPAaTHBIX YPaBHEHUU

64 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
KBa/IpaTHBIX YPAaBHEHUM

65 KonTponbhas pabota no teme

"KBanpatHble ypaBHeHuUs"




66

PaL[I/IOHaJILHLIe BbIPpAKCHUSA

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs

o1 paMoHaNBHBIX BHIPAKECHUI

68 ToxnecTBeHHbIe IPeoOpa3oBaHus
palnMOHaIbHBIX BBIPAXKEHUIN

69 ToxnecTBeHHbIE TPeoOpa3zoBaHUs
paMoHaNBHBIX BHIPAKECHUI

70 ToxnecTBeHHbIe IpeoOpa3oBaHus
paMoOHATBHBIX BRIPAKCHUIN

7 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMOHaIBHBIX BBIPAXKEHUIN
Anrebpanueckas 1po0Ob. JlomycTumblie

72 3HAYEHUS IEPEMEHHBIX B APOOHO-
paMOHABHBIX BBIPAKECHUSIX
Anrebpandeckas qpo0b. JlomycTumelie

73 3HAYEHUS IEPEMEHHBIX B ApOOHO-
paMOHABFHBIX BBIPAKECHUSIX
Anrebpanueckast 1po0b. JlomycTumble

74 3HAa4YeHHUs1 IEPEMEHHBIX B IpOOHO-
paMOHAIFHBIX BBIPAKECHUSIX
Anrebpanueckast 1po0b. JlomycTumble

75 3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO-
palMoHAIBHBIX BBIPAKEHUIX

76 OcHOBHOE CBOMCTBO anredpanveckoin
Ipodu

77 OcHOBHOE CBOUCTBO anredpanyeckon
npodu

78 OcHOBHOE CBOMCTBO anredpanveckoin




apobu

CrnoskeHne 1 BEIYUTaHHUE aJ'Il"€6paI/ILIeCKI/IX

79 .
apobeit

80 CrnoxeHue 1 BIYUTaHUE AJIre0OpandeckKux
npobei

81 YMHOKEHUE U JefIeHHE are0pandecKux
npoOeit

82 YMHOXKEHUE U JelIeHNe anredpanyeckux
npobeit

83 YMHOXKEHUE U JielieHUe anreOpanyeckux
npobei

84 BosBenenue anredpandeckoit 1podu B
CTETIeHb

85 Bo3zBenenue anredpandeckoit 1podu B
CTETIeHb

86 KonrtponsHas padora no teme "{poOHo-
palOHAIbHBIE BBIPAKCHUS "

87 JpoOHO-paninoHaIbHbIE YPaBHEHUS
Pemenue 1po6HO-paliMoOHaIBHBIX

88 YpaBHEHMH, CBOJAIINXCS K TMHEHHBIM
YpaBHEHHSIM
Pemenue 1po6HO-paliMoHaIBHBIX

89 ypaBHEHMH, CBOJAIIUXCA K TMHEHHBIM
yYpaBHEHHSIM
Pemenne npoOHO-paliiOHaNIbHBIX

90 YPaBHEHHM, CBOJISIINXCS K IMHEHHBIM
ypaBHEHHSIM

91 Pemenune npoOHO-panimoHaTBHBIX




YPaBHEHUH, CBOISIIMXCS K JIMHEUHBIM
YPaBHEHUSIM

Pemenue 1poOHO-panimoHaIBHBIX

92 YpaBHEHHI, CBOJSAIINXCSA K KBaIPaTHBIM
YpaBHEHUSAM
Pemenne npoOHO-paliioHaNbHBIX

93 YpaBHEHUM, CBOISAIINXCS K KBaJPAaTHBIM
YpaBHEHUSAM
Pemenne npoOHO-paliiOHANIBHBIX

94 YpaBHEHUH, CBOASIIMNXCA K KBaIpaTHBIM
YpaBHEHUSIM
Pemenue npoOHO-paliiOHaNbHbBIX

95 YpaBHEHUH, CBOASIIMNXCA K KBaIpaTHBIM
YpaBHEHUSIM

96 Pemenue npoOGHO-paliioHaIBHBIX
YPaBHEHUN METOAOM 3aMEHBI IEPEMEHHON

97 Pemenue 1po6HO-paiMoOHaIBHBIX
YPaBHEHHUI METOJIOM 3aMEHbI IIEPEMEHHOU

08 Pemenue npoOHO-paninoHaTBHBIX
YPaBHEHHUI METOJIOM 3aMEHbI IIEPEMEHHOU

99 Pemenue npoOGHO-palinoHaIBHBIX
YpPaBHEHU METOJIOM 3aMEHbI TIEPEMEHHOMN

100 Pemenue 1po6HO-paliMoHaIBHBIX
YPaBHEHUI METOJIOM 3aMEHbI IEPEMEHHOU

101 Pemennie TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
IpoOHO-pallMOHATBHBIX YPaBHEHUH

102 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO

JIpOOHO-pallMOHANIbHBIX YpaBHEHUN




Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

103 .
IpOOHO-PALMOHATIBHBIX YPABHEHUI

104 Pemrenue TeKCTOBBIX 33724 C TOMOIIBIO
JTPOOHO-pallMOHATBLHBIX YPABHEHUI

105 Perienue TeKCTOBBIX 3a/a4 C IOMOIIBIO
IpOOHO-pPALlMOHATIBHBIX YPABHEHUIN

106 Perienue TeKCTOBBIX 3324 C TOMOIIBIO
IpOoOHO-paLlMOHATIBHBIX YPABHEHUH

107 I'paduueckas MHTEpIIpETANS YPaBHEHHHA
C IByMs IIE€pEMEHHBIMHU

108 I'paduueckas uHTEpIIpeTALUs YpaBHEHHH
C IByMs [IE€PEMEHHBIMU

109 KonTponbnas padota no teme "J{poOHo-
paloHaIbHble ypaBHEHUs"

110 OO6macth ornpeesieHuss © MHOXECTBO
3HaYEHUN PYHKIHNU

111 OO6nacTh ornpeJieeHUus] © MHOYKECTBO
3Ha4eHUH PYHKLIUU

112 OO6macth ornpeiesieHust © MHOXECTBO
3HaYEHUN PYHKINH

113 CrniocoOsl 3a1anus GyHKIUH

114 I'paduk ynkumm

115 I'paduk pynkumnn
UreHue cBOWMCTB PyHKIINU TIO €€ TpaduKy.

116 [Tpumeps! rpadukoB GyHKINH,
OTpaXKaroIIKX peabHbIe MPOLECCHI

117 UreHue cBOMCTB PpyHKLINHU 1O €€ TpaduKy.

[Ipumeps! rpadukoB GyHKIIHIH,




OTPaXKAIOILUX peabHbIE MPOIIECCHI

OyYHKIHMH, OMUCHIBAIOLINE MPSAMYIO U

118 00paTHYIO IPONOPIHOHATILHBIE 1
3aBHCUMOCTH, UX IpaduKu
OYHKIMH, OMUCHIBAIONIUE MIPAMYIO H
119 00paTHYIO TPOIOPIIMOHAIbHBIC 1
3aBUCHMOCTH, X TpaduKu
OyHKIUH, OMHUCHIBAIOIIUE MPSIMYIO U
120 00paTHYIO IPONOPIHUOHATIEHBIE 1
3aBUCHMOCTH, X TpaduKu
121 OyHkuus Y = X2 u e€ cBoiicTBa 1
122 Oyukuus Y = X2 u e€ cBoicTBa 1
123 Oyukuus Y = X3 u e€ cBoiicTBa 1
124 OyHKIMs Y =K/X U €€ CBOICTBa 1
125 OyHKIMS Y =K/X U €€ CBOICTBa 1
126 @yHKIUA Y =VX U €€ CBOMCTBA 1
127 @yHKIUA Y =VX U €€ CBOMCTBa 1
128 OyHKIMS Y =VX U €€ CBOMCTBA 1
129 KonrtponsHas padora o teme "®ynkuun" 1
130 CreneHs ¢ EeBIM IT0Ka3aTeaeM 1
131 CBOICTBA CTEIICHU C MCILIM ITOKA3aTeIIeM 1
132 CBolicTBa CTCIICHH C IEJIBIM ITOKa3aTeIeM 1
133 CBOICTBA CTCIICHU C IIC/IBIM II0Ka3aTelIeM 1
134 CBolicTBa CTEIICHH C IEJIBIM ITOKa3aTeIeM 1
135 CBOMCTBa CTEIICHU C IIC/IBIM II0Ka3aTelIeM 1
136 [IpeoOpa3oBaHue BbIpaxeHHH, 1

coACpKanX CTCIICHU C UCIIbIM




IIOKa3aTcjiIcM

137

138

139

[IpeobOpazoBanue BhIpaXKEHUH,
COJIEpIKaIlMX CTENEHU C LEJIBIM
[I0Ka3aTeleM

[IpeobOpazoBaHue BhIpaXKEHUH,
COJIEp>KaIINX CTEIEHH C LEJIbIM
MOoKa3areieM

[Ipeobpa3oBanue BbIpaxeHHH,
COJIEp>KaIINX CTEIEHH C IEJIbIM
MoKa3areneM

140

[IpeoOpa3oBaHue BEIpAXKCHUH,
COZIepIKAIMX CTEIICHHU C IEITBIM
MoKa3aresieM

141

142

CranmapTHbI BU yncia

Z[eﬁCTBHH C UynucCjIaMH, 3alIlMCaHHBIMU B
CTaHAApTHOM BHUJC

143

144

145

JlecTBUS ¢ YncIaMu, 3alMCaHHBIMU B
CTaHJApTHOM BHJIE

JleficTBUSA ¢ ynClIaMM, 3alMMCAaHHBIMU B
CTaHJapTHOM BHJIE

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA,
JUTUTEIIBHOCTD MPOLIECCOB B OKPYKAIOILIEM
MHUpe

146

Pa3mepbl 00bEKTOB OKpYXKAIOIIET0 MUPAa,
JUIUTEIBHOCTh IIPOIIECCOB B OKPYKAIOIIEM
MUpe

147

KonTponbnas pabota no teme "CreneHs ¢
LETIBIM MOKa3areneM"




148

Jlenenue ¢ ocraTkom

149 Jlenenue ¢ ocTaTkoM

150 CpaBHEHUS IETBIX YUCET 110 MOAYIIO
HATypaJIbHOTO YKcia

151 CpaBHEHUS IIETBIX YUCET 110 MOAYIIO
HATYpaJIbHOTO YUCIIa

152 CBoiicTBa CpaBHEHHUH 11O MOTYJIIO

153 CBoiicTBa CpaBHEHUH IO MOJTYITIO

154 CBoiicTBa CpaBHEHUH IO MOJYJIIO

155 OcTtaTky CyMMBI ¥ TIPOU3BEICHHSI 10
JAaHHOMY MOJYJIIO

156 OcTtaTky CyMMBI ¥ TIPOU3BEICHHSI 110
JTaHHOMY MOJYIIO

157 OcTaTtku CyMMBI U TPOU3BENCHUS 10
JAaHHOMY MOAYIIIO

158 Kontponbnas paboTa mo temam
"Crenenn", "Jlenumocts"
[ToBTOpenue u o6od1eHue. Pemenne

159 JMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJHOW ITEPEMEHHOMN
IToBTopenue u o6o0mmenue. Pemenue

160 JMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJTHOM NMEPEMEHHOMN
[ToBTOpenue u o6oOIIEHHE.

161 ToxnecTBeHHbIe TPeoOpa3zoBaHus

BBIPAXKEHMI, COAEPIKAIUX




apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

162

163

164

[ToBTOpeHME 1 060OIICHNE.
ToxnecTBeHHBIE TPeoOpa3oBaHUs
BBIPAYKEHH, COJIEPKAILUX
apudmeTnyecKue KBapaTHbIE KOPHU
[ToBTOpenue u 06o0meHue. Permenue
3a/1a4y U3 peaabHOM KU3HU

[ToBTOpEeHME M 00OOIICHNE.
ToaecTBeHHBIC MPeoOpa3oBaHMs
paIMOHAIbHBIX BBIPAKCHUN

165

[ToBTropenue u o6o0menue. Pemenue
JNpOOHO-pallOHAJIbHBIX YPaBHEHUH,
CBOASLIMXCS K JIMHEHHBIM HJIH K
KBaJ[paTHBIM ypaBHEHUsIM. Perienne
TEKCTOBBIX 3371a4 C TIOMOIIBIO IPOOHO-
palMOHAIBHBIX YPaBHEHHH

166

[ToBTOpenue u o6o61eHue. Peenne
TEKCTOBBIX 3aJ[au pPa3IMuYHbIMU
criocobamu

167

168

WroroBas koHTpoJsibHas paboTa

IToBTropenue n o6o61meHue. Pemenue
3a7a4 U3 pealbHON JKU3HH

169

[ToBTOpenue u 06061eHue. Pemenne
3aJa4 U3 peanbHOM KU3HU

170

[ToBTOpenue u 06061eHue. Pemenue
3a7a4 U3 peaJbHON KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

10




9 KVIACC

Ne i/

Tema ypoka

Oynkius. CroicTBa QYHKINNA: HYIH
(bYHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA
(GyHKINH, TPOMEKYTKH BO3PACTAHUS U
yObIBaHus (HyHKINHU, YETHBIE U HEUETHBIE
¢byHKIMM, HaMOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH
(byHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GbyHKIIMHM, HauboJbIIIee U HAaUMEHbIIIEe
3Ha4eHUsl QyHKIUU

[Toctpoenue rpadukoB GpyHKINH C
MTOMOIIIbIO TTPeoOpa30BaHUMA
IToctpoenue rpapukoB GpyHKIHIA ¢
MOMOIIBIO ITPeoOpa3oBaHui

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUIEHA Ha
JIMHEHHbIE MHOKUTEIN
Pa3znosxenue kBagpaTHOTro TpEXUseHa Ha
JIMHEHHBIE MHOKHUTEIIN




KBangparuunas pyHKuus 1 €€ CBOHCTBA

[Tapaboina, KOOPAMHATHI BEPIIMHBI

o napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIHH

1 [TocTpoenue rpaduka KBaApaTHIHON
byHKIIUN

12 [Toctpoenue rpaduka KBaApaTHIHON
byHKIIUN
[Tonoxxenue rpaduka KBaApaTUIHOMN

13 (YHKIIUHU B 3aBUCUMOCTH OT €&
ko3 pureHToB
[Tonoxenne rpaduka KBaApaTUIHON

14 (GyHKINU B 3aBUCHMOCTH OT €€
KO3 PHUIIHEHTOB

15 Hcnonb30BaHnE CBOKWCTB KBaAPAaTUYHOM
GYHKIUM 1715 pelieHus 3a1a4

16 Hcnonb30BaHue CBOKMCTB KBAAPATUIHOMN
(GyHKIMU 1715 pelieHus 3a/1a4

17 Hcnonb30Banne CBOKMCTB KBAAPATUIHOMN
(GyHKIMU 1715 pelieHus 3a1a4

18 Crenennbie (YHKIIMU C HATYPaTbHBIMHU
MOKa3aTeJsIMH, UX TpapyKH U CBOMCTBA

19 Crenennble (YHKIIUU C HATYpaJTbHBIMHU
MoKa3aTessIMH, UX TpayKH U CBOWCTBA

20 CrenenHble QyHKIUU C HATypaIbHBIMU
MoKa3aTessIMH, UX rpayKH U CBOWCTBA

21 CrenenHble QYHKIIUU C HATypaIbHBIMU




MOKa3aTeJsIMH, UX TpayKH U CBOWCTBA

I'padukn Gyskmmit: y=Vx , y=x,y=|x

22 | 1

93 I'padukn Gyskmmit: y =Vx , y=3Vx , y =| x 1
|

24 I'paduxu Gyskmmit: y=Vx , y=3x,y=|x 1
|

25 KonTponbnas pabota no teme "Oynkuun" 1
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHON

26 nepeMeHHON. MHOKeCTBO PEIICHHM 1
HEpaBEHCTBA

97 KBangpaTHbie HEpaBeHCTBA C OTHOM 1
NepeMEHHOMN

98 KBanpaTHble HepaBeHCTBA C OJTHOM 1
MepPEMEHHOMN

29 Pemenne HepaBeHCTB rpaduuecKuM 1
METOOM M METOJIOM HHTEPBAJIOB

30 Pemrenne HepaBeHCTB TpaguUECKUM 1
METOZOM M METOJIOM HHTEPBAJIOB

31 HepaBeHcTBa, coaeprkaiiye 3HaK MOAYIS 1

32 HepaBenctBa, comeprkaniie 3HaK MOTYJIS 1

33 CucreMbl HEpaBEHCTB C OJIHOM MEpPEMEHHON 1

34 Cucremsbl HEpaBEHCTB C OAHOW NTEPEMEHHOMN 1

35 Perrenne TeKCTOBBIX 337124 C TOMOIIBIO 1
HEPaBEHCTB, CICTEM HEPaBEHCTB

36 Perienue TeKCTOBBIX 3a]1a4 C MOMOIIIBIO 1

HCEPaBCHCTB, CUCTCM HCPABCHCTB




37

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pewenne HepaBeHcTBaA ¢ ABYMS
[epEMEHHBIMU

38

39

40

I'padmueckuit MeTO peIIeHUs CUCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMU
CucremMbl HEpaBEHCTB € JABYMS
MepEMEHHBIMU

KontponbHas padota nmo Teme "KBanpaTHbie

HepaBeHCTBA"

41

42

43

44

bukBanpaTHbie ypaBHEHUs

[Ipumepsl npuMEHEHUI METOI0B
PaBHOCHIIBHBIX TPE0Opa30BaHUM, 3aMEHBI
MIePEeMEHHOH, rpaguuecKoro MeToia npu
pelieHuu ypaBHeHUH 3-i 1 4-ii cTeneHe

IIpuMepsl IpUMEHEHH METO0B
PaBHOCHIIBHBIX NPE0Opa30BaHUM, 3aMEHBI
NepeMEHHOH, rpau4eckoro MeTo1a Mpu
peleHnn ypaBHeHui 3-i u 4-i creneHen

[IpuMepsl IpUMEHEHH METOZI0B
PaBHOCHIIBHBIX NPE0Opa30BaHUN, 3aMEHbI
NepeMEeHHOH, rpau4eckoro MeTo1a Mpu
peleHnn ypaBHeHui 3-i u 4-i creneHen

45

Pemenne npoOGHO-paninoHaIBHBIX
yYpaBHEHUH U HEPABEHCTB

46

47

Pemenne npoOGHO-paninoHaIBHBIX
YpPaBHEHU U HEPABEHCTB
Pemenne npoOHO-paiioHATBHBIX
ypaBHEHUH U HEPABEHCTB




Pemenue 1poOHO-panimoHaIBHBIX

48 YPaBHEHHUH U HEPABEHCTB

49 Pewenue cucreM ypaBHEHUN ¢ ABYMsI
[IEPEMEHHBIMU

50 Pemienue cucrem ypaBHEHH C AByMS
IIEPEMEHHBIMU

51 Pemenne npocTenmmx CUCTEM HENMHENHBIX
YPaBHEHUH C IByMS IIEPEMEHHBIMU

59 Pemenne npocTenmmx CUCTEM HENMHENHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

53 Pemenue npocredmmnx cCUCTEM HEIMHEUHBIX
YPaBHEHUH C IByMS IIEPEMEHHBIMU

54 Pemrenne npocTenmmx CUCTEM HENMHENHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU
I'paduueckuit MeToa pereHus: CUCTEMBI

55 HEJIMHEWHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU
I'paduueckuii MeTOJI peIIeHus: CHCTEMBI

56 HEJIMHEWHBIX YPaBHEHUH C IByMs
IIEPEMEHHBIMU
Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C

57 JBYMsI IEPEMEHHBIMU KaK MOJEIb PEATbHOU
CUTYyaluu
CucreMa IByX HEJTMHEMHBIX YPAaBHEHUH C

58 JBYMSI IEPEMEHHBIMH KaK MOJIENb PEATbHON
CUTYyaluu

59 Cucrema IByX HEJIMHEWHBIX YPABHEHHH C

ABYMA IEPEMECHHBIMHA KaK MOJICJ/Ib peanLHoﬁ




CUTyalHuHu

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C

60 JBYMSI IEPEMEHHBIMU KaK MOJIEIb pealbHOU
CUTYyaluu

61 CucreMa HeIMHEHHBIX YPABHEHUM C
napaMeTpom

62 Cucrema HETMHENHBIX YPaBHEHUH €
napaMmeTpom

63 Cucrema HETMHENHBIX YPaBHEHUH ¢
napaMmeTpom

64 IIpocreiinme HepaBeHCTBA C IBYMs
NEPEMEHHBIMH U UX CUCTEMBI

65 KonTponbHast padota no teme "YpaBHeHus,
HEpaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YNCIOBOM MTOCIIEIOBATEIBHOCTH.

66 Koneunsie 1 GeCKOHEUHBIE
MOCJIE0BATENBHOCTH
OrpaHuyeHHas OCIeJ0BATEIbHOCTb.

67 MoHOTOHHO Bo3pacTaroias (yObIBaro1as)
MOCJIEZI0BATEIBHOCTD
CriocoOblI 3a/1aHus TOCIE10BaTEIbHOCTH:

68 ONUCATEIbHBIN, TAOJUYHEIHN, C TTOMOIIBIO
(bopMyIIBI N-TO YJieHa, PeKypPEHTHBIN

69 Apudmernueckas U reoMeTpuyecKas
poTpeccuu

20 Apudmerndeckas U reoMeTpudecKas
poTrpeccuu

71 CBoiicTBa 4jeHOB apu(METUUECKON U




Tr€OMETPUYECKON ITPOrPECCUit

CBoiicTBa 4IeHOB apU(PMETHIECKON U

72 Tr€OMETPUYECKON IIPOrPECCUI

73 dopMyibl N-To YieHa apuhMEeTUIECKON U
F€OMETPUYECKON MpOrpeccuid

74 ®opmyItel N-ro wieHa apupMeTHIEeCKOi 1
TFE€OMETPUYECKON IIPOrPECCUI

75 @dopmyIbl N-To YieHa apuPpMETHUECKON U
Ir€OMETPUYECKON ITPOrPECCUI
@opMyIibl CyMMBI IIEPBBIX N YIEHOB

76 apru(pMETUYECKON U TEOMETPUICCKOM
nporpeccui
®opMyJsIbl CyMMBI IEPBBIX N YWIEHOB

77 apu(MEeTHIECKON U TeOMETPHICCKON
IIporpeccuit
®opMysIbl CyMMBI IEPBBIX N YWIEHOB

78 apu(pMETUYECKON U TEOMETPUIECKOM
Iporpeccuit

79 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
Y KPEIUTHI

80 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI
U KPEIUThI

81 3aayu Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI
1 KPEIUTHI

82 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI
U KPEIUThI

83 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI

" KPpCAUTHI




3a1aun Ha IPOLIEHTHI, 0AHKOBCKUE BKJIQ/IBI

84
U KPEeJUThI

85 3a1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJI/IBI
U KPEJIUTHI
IIpencraBnenue o CXOAUMOCTH

86 [10CJIeI0BATENbHOCTH, O CYMMHPOBAHUU
OCCKOHEYHO YOBIBAIOIICH T€OMETPHUIECCKOMN
IIPOrpeccuu
IIpencraBineHue o CXOAUMOCTH

87 [10CJIe/10BATEIbHOCTH, O CYMMHPOBAHUU
0eCKOHEUHO yOBIBAIOLIEH reOMEeTpUUECKOM
porpeccuu

88 MeTtoa MaTeMaTUYeCKON UHITYKIIUU

89 MeTtox MaTeMaTH4eCKOH HHIAYKIUU

YK

90 KonrtponsHas padora no teme "Yucnossle
M0CJIeI0BAaTeIbHOCTH U Mporpeccun”

01 Kopens n-it crenenu. CoiicTBa KOpHS N-i
CTETIeH!

92 Kopens n-ii crenenu. CBoiicTBa KOpHS N-1I
CTETIeH!

93 Kopens N-ii crenenu. CBoiicTBa KOpHS N-1
CTETeH!

94 CreneHsb ¢ pallOHaJIbHBIM MTOKa3aTeJNeM U
€€ CBOICTBA

95 CreneHb ¢ paliiOHaJILHBIM TIOKa3aTelneM U
e€ CBOMICTBA

96 CreneHb ¢ palioHaJILHBIM TIOKa3aTeneM 1

€€ CBOICTBa




97

ToxnecTBeHHBIE TPeoOpa3oBaHUs
BBIPAXKEHUI, COJIEpKALIUX KOPEHb N-ii
CTEIEeHU

98

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHU, COAEPKAILUX KOPEHb N-I
CTEIIEHU

99

100

101

ToxnecTBeHHbIe IPeoOpa3oBaHus
BBIPAKCHM, COAEPKAILUX KOPEHb N-I
CTEIIEHU

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKEHUH, COAEPIKALLUX CTEIIEHD C
palMOHAaIbHBIM II0KA3aTeIIEM

ToxaecTBEeHHEIE Hp606pa3OBaHI/I$I
BBIpa)KeHI/Iﬁ, COoACPIKAIUX CTCIICHD C
pallnOHAJIBHBIM ITOKA3aTCJIEM

102

KonTponbnas padora no teme "CreneHs ¢
palMoHaIBHBIM MOKa3aTenem"

103

104

105

[ToBTOpenue u 0606menue. Yncna u
BBIUUCIICHUS (3aITUCh, CPABHEHUE, ICHCTBUS
C IEHCTBUTENBHBIMU YHCIIAMH, YUCIIOBAS
npsimast)

[ToBTOpenue u 0606menue. Yncna u
BBIUUCIIEHUS (3aIIUCh, CPABHEHUE, IEHCTBUS
C IEHCTBUTENBHBIMA YHCITAMH, YUCIIOBAS
npsimast)

[ToBTOpenue u 0606menue. Yncna u
BBIYHCIICHUS (TTPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLIAN)




106

[ToBTropenue u o6o0menue. Yucna u
BBIYHCIICHUS (IPOLEHTHI, OTHOIICHHS,
MIPOTIOPITUN )

107

[ToBTropenue u o6o0menue. Yucna u
BBIUHCIIEHUS (PELLIEHUE 3a]a4 U3 pealbHOM
KU3HN)

108

109

110

[ToBTOpenue u 0606menue. Ynucna u
BBIYHCIICHUS (pEIleHUE 3a]a4 U3 peaibHOM
KH3HH)

[ToBTOpenue u 06o6menue. Yncna u
BBIUUCIICHUS (OKPYTJICHUE, IPUOIIMKEHHE,
OIICHKA)

[ToBTopenue u o6o0IIeHue. TeKCTOBbIC
3ajauu (pereHne TEKCTOBBIX 3a71a4
apudmeTnyecKuM U anredpanuyecKum
crioco6amu)

111

[ToBTOpenue u o6o6menne. TekcToBbIe
3aaun (peleHre TeKCTOBBIX 3a/1a4
apudmeTHuyecKuM U anredpandecKum
crioco6amu)

112

[ToBTOpenue u o6o6menne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apuMeTHuyecKuM U anredpandecKum
crioco6amu)

113

[ToBTOpenue n o6o6menne. TexkcToBbie
3a/1auu (pemeHrne TeKCTOBBIX 3a71a4
apuMETUYECKUM H alTeOpandecKum
crioco6amu)




114

[ToBTOpeHue u 06001meHue. TekcToBbIe
3ajauu (pereHne TEKCTOBBIX 3a1a4
apu(METUYECKUM H aJIreOpandecKum
crocob6amu)

115

[ToBTOpenue u 060061meHue. TekcToBbIe
3aaun (pereHne TeKCTOBBIX 3314
apu(METUYECKUM H aJIreOpandecKum
crocobamu)

116

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvdecKux
BBIPAKCHUH, COJICPIKAIINX CTEIICHb C
EJTBIM TTOKA3aTeNIeM )

117

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvaecKux
BBIpQ)XEHUH, COJlepKallluX CTENEeHb C
LIeJIBIM [TOKa3aTesIeM)

118

[ToBTOpeHue u 060061IEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvaecKux
BBIpQ)XEHUH, COJIepKaIllUX CTENEeHb C
LEJIBIM MTOKa3aTesIeM)

119

[ToBTOpenue u 06061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredpanvaecKux
BBIp)XEHUI, CoepKalnx
apu(pMeTHYECKUI KBaIpaTHBI KOPEHb)

120

[ToBTOpeHue u 060061IeHNE.




AnreOpanueckre BbIpaXeHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COMIEpKAITUX
aprupMETHIECKUIA KBAPATHBIA KOPEHB )

121

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIepKAIUX
apu(METHYECKUI KBaIPATHBII KOPEHB )

122

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
palMoOHAILHBIX BBIPAKCHUH )

123

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

124

[ToBTOpeHue u 060061IEHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
paMoOHATBFHBIX BBIPAKECHUH )

125

126

[ToBTOpenue u 0600IIEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
paMoOHATFHBIX BBIPAKECHUH )

[ToBTOpeHUE U 06001ICHNE.
Anrebpanyeckue BeIpakeHUs (pa3ioxKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
MCTIOJIB30BaHUEM (DOPMYIT COKpAIIEHHOTO




YMHOKEHUS)

[ToBTOpEeHME 1 000OIICHNE.
Anrebpanueckue BoIpaxkeHus (pa3inoxeHue
127 MHOT'OYJICHA HAa MHOKHTEIIN, B TOM YHCIIC C
MCIOJIb30BaHUEM (POPMYII COKPAIIEHHOTO
YMHOKEHUS)

[ToBTOpEeHME M 000OIICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
128 MHOro4JIeHa Ha MHOKHUTEIIN, B TOM YHCIIE C
MCIOJIb30BaHUEM (POPMYJI COKPAIIEHHOTO
YMHOKEHUS)

[ToBTOpEeHME M 00OOIICHNE.
129 Anrebpanyeckue BbIpaXKEHUS
(MonenMpoBaHHe C TIOMOIIBIO POPMYIT

peabHBIX MPOIECCOB U SIBJICHUN)
@OyHKIUY (OCTPOCHUE, CBOIMCTBA
M3YyYEHHBIX (DYyHKITHIA)

IToBTOpenue u o6o0mmeHue. PyHKIUU
131 (mocTtpoenue, CBOMCTBA N3yUEHHBIX

yHKIHiH)

130

[ToBTOpenue u 06061eHne. OyHKIUU
132 (TocTpoeHue, CBOMCTBA N3YUECHHBIX

yHKIHiH)

[ToBTOpenue u 06061eHne. OyHKIUU
133 (rpaduueckoe penieHne YpaBHCHHH U UX
CHCTEM)

[ToBTOopenue u o6o0meHue. PyHKIUU

134
(rpacduyeckoe perieHue ypaBHEHUH U UX




CHUCTEM)

135 Hrorosast koHTpobHas paboTa 1
136 [ToBTropenue u o6o0meHue. PyHKIUU 1
(MoeIMpOBaHUE pealTbHBIX MPOIIECCOB)
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa (yrmyOneHHwii ypoBeHb) 8 kmacc/ Mep3mik  A.d., TlomsaxkoB B.M.;
noa penaknuei Ilomonbckoro B.E. - OOmecTBo ¢ OrpaHMYeHHOW OTBETCTBEHHOCTHIO
Wznarensckuit nentp "BEHTAHA-TPAD"

Anrebpa (yrayOnenHblii  ypoBenb) 9 kimacc/ Mep3nsak AL, TlomsxkoB B.M.;
nox penaknueit Ilomonbckoro B.E. - OOmecTBo ¢ OrpaHMYeHHOW OTBETCTBEHHOCTHIO
Wznarensckuit nentp "BEHTAHA-TPAD"

Anrebpa (yriny0ieHHbIH ypoBeHb) 7 kinacc// Makaperaes FO.H., Munmiok H.I'., Hemmkos K.H.
u ap. - AkuronepHoe obmiectBo "M3narensctBo "[IpocBenienue”

Anrebpa (yriryOneHHbIH ypoBeHb) 8 kiacc// Maxkapsrae FO.H., Muniok H.I'., Hemkos K.W.
u ap. - AkuronepHoe o6mectBo "U3narensctso "lIpocsenienue"

Anreb6pa (yriny6nenHslit ypoBens) 9 knacc// MakapsrueB FO.H., Munmtok H.I'., Hemkos K.U.
u ap. - AkuronepHoe o6mectBo "U3narensctso "lIpocsenienue”

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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